Is a calmodulin-opiopeptide interaction related to the mechanism of opioid action?
The effect of several opioids: methadone, etorphine, beta-endorphin and D-ala2met enkephalin on Ca++/calmodulin stimulation of enzyme activities either in pure solution (cyclic nucleotide phosphodiesterase) or in striatal membranes (protein kinases in synaptic membranes) were compared to see if a direct opioid/calmodulin interaction could eliminate the stimulation of enzyme activity as part of the mechanism by which opioids alter ion flow and neurotransmitter release. In other experiments, in which endogenous phosphorylation of proteins in striatal synaptic membranes was altered by opioid treatments, the possibility of restoring protein kinase activity to normal levels in the membrane preparation by supplementation with calmodulin at optimal Ca++ concentration was examined. Some opioids (methadone and D-ala2met enkephalin) did not inhibit calmodulin-stimulated phosphodiesterase, which suggests that they were not able to bind to calmodulin. In addition, it was not possible to restore decreases in protein kinase activity to normal levels by adding calmodulin to the assay in the presence of optimal Ca++. We conclude that a direct binding of opioids to calmodulin is not a general mechanism of opioid action, although the binding may participate in the action of some neuropeptides, including beta-endorphin.